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Introduction

Aquaculture, one of the newest forms of agriculture, is

also one of the fastest growing. Because of the recent

decline of wild fishery yields coupled with the steady

increase in the world's human population, aquaculture

plays an important role in satisfying global demand for

fish and shellfish. Catfish, salmon, trout, striped bass,

tilapia, and shrimp, as well as various other types of

shellfish, are produced in large industrial-scale culture

systems. Both the quantity of production and the

variety of species in commercial production are

increasing rapidly. Aquaculture may soon become the

primary source of the world's seafood just as agricul-

ture is for virtually all other food products.

Since its creation in 1862, the U.S. Department of

Agriculture (USDA) has supported the growth of

American agriculture. Through the activities of its 19

agencies, USDA provides technical assistance, re-

search support, disease prevention, market stabiliza-

tion, regulatory control, and, most importantly, leader-

ship to ensure that there is an adequate and safe food

supply in the United States and that farmers have

economic security.

In view of USDA's long history of support and service

to American agriculture and the role played by the

Animal and Plant Health Inspection Service (APHIS)

in the aquaculture arena, it is appropriate to examine

APHIS' current and projected services to aquaculture.

The purpose of this document is to provide an over-

view of the range of aquaculture services provided by

APHIS, one of the Department's key agencies.



Protecting American Agriculture:

The Mission and Role of APHIS

APHIS' mission is simple: to protect the health and

value of American agriculture and natural resources.

But it takes 6,000 full-time employees to accomplish

this mission in light of such 21st-century threats as

agricultural bioterrorism and invasive species.

The agency accomplishes its mission by:

(1) Searching for and monitoring agricultural diseases

and pests;

(2) Taking emergency action if foreign pests or

diseases get past U.S. border defenses;

(3) Fighting certain diseases of domestic animals;

(4) Ensuring that veterinary biologies are safe, pure,

potent, and effective;

(5) Using biological controls and integrated pest

management to fight insects and plant diseases;

(6) Using scientifically based sanitary and

phytosanitary standards to facilitate agricultural

exports;

(7) Managing wildlife damage to agricultural and

natural resources, property, and public health and

safety;

(8) Enhancing the humane care of animals; and

(9) Ensuring the safety of genetically engineered

plants and other products of agricultural biotechnol-

ogy.

Other Federal agencies have responsibility for human

health (the U.S. Department of Health and Human

Services' Food and Drug Administration, Centers for

Disease Control and Prevention, National Institutes of

Health; the Environmental Protection Agency; the U.S.

Department of Labor's Occupational Safety and

Health Administration; and USDA's Food Safety and

Inspection Service) and for wildlife health (the U.S.

Department of the Interior's U.S. Fish and Wildlife

Service and National Park Service and the U.S.

Department of Commerce's National Marine Fisheries

Service). The Food and Drug Administration is also

responsible for regulating drugs and feeds used in

agriculture. In addition, all State governments have

agencies with health-related responsibilities. APHIS,

however, is the only Federal agency with responsibil-

ity for preventing and controlling infectious diseases

and pests of agricultural plants and animals and for

managing wildlife-caused damage to agriculture.

APHIS' aquaculture responsibilities are implemented

at the program level by four operational subdivisions:

Veterinary Services, Wildlife Services, Plant Protec-

tion and Quarantine, and Biotechnology Regulatory

Services. These operational units are assisted by two

technical support groups: International Services and

Policy and Program Development.



Veterinary Services

Services to Traditional Agriculture

According to the Animal Health Protection Act of the

2002 farm bill, the term "livestock" now refers to all

farm-raised animals. The term "animal" includes all

members of the animal kingdom with the exception of

humans. The bill also broadens the regulatory author-

ity of the Secretary of Agriculture regarding animal

health and assures that APHIS has authority to provide

services to the aquaculture industry that have previ-

ously been limited to other sectors of U.S. animal

agriculture. Furthermore, the act also establishes that

the Department of Agriculture is the lead agency with

respect to issues related to pests and diseases of

livestock.

Veterinary Services is the subdivision of APHIS that

has primary responsibility for protecting animal

health. Its mission statement specifies that

Veterinary Services protects and improves the

health, quality, and marketability of U.S.

animals and animal products. We accomplish

our mission by diagnosing,preventing, and

controlling animal diseases; monitoring for

new threats; and responding to emergencies.

In general, Veterinary Services has statutory authority

to:

(1) Regulate importation and interstate movement of

livestock and animal products in order to prevent the

introduction of foreign animal diseases and control or

eradicate diseases that are introduced;

(2) Control and/or eradicate specified endemic

diseases of livestock and poultry by regulating, in

cooperation with the States, the interstate movement

of live animals and products;

(3) Certify the health status of U.S. livestock and

animal products intended to be moved interstate and

internationally;

(4) Monitor and regulate the performance of laborato-

ries that perform diagnostic tests for regulated animals

and diseases; and

(5) Regulate the production and distribution of

biologies intended for use in animals.

Charged with the authorities above, Veterinary Ser-

vices has established a wide variety of specific pro-

grams and services intended to protect the health of

U.S. livestock. For example, Veterinary Services'

National Center for Import/Export (NCIE) has devel-

oped zoosanitary regulations for imported livestock

and poultry intended to protect American agriculture

from potentially disastrous foreign diseases such as

foot-and-mouth disease, rinderpest, African swine

fever, and bovine spongiform encephalopathy. As a

result, the United States has not experienced an

outbreak of foot-and-mouth disease since 1929 and has

never experienced outbreaks of rinderpest, African

swine fever, and many other foreign animal diseases.

NCIE is currently developing zoosanitary regulations

to prevent the reintroduction of infectious salmon

anemia (ISA) and spring viremia of carp (SVC)—two

foreign animal diseases that recently were introduced

to farmed fish in this country and for which Veterinary

Services has developed eradication programs.

With support from APHIS International Services,

NCIE also negotiates zoosanitary regulations with

foreign trading partners. The goal is to ensure that

U.S. agricultural products are not unfairly denied

access to foreign markets and that our trading partners'

import regulations are science based and not unneces-

sarily restrictive of trade. When certification of the

health status of animals and animal products intended

for export is required by trading partners, Veterinary

Services personnel manage the certification process.

Veterinary Services' National Animal Health Programs

has responsibility for numerous programs to control or

eradicate specific livestock diseases. In most cases,



implementation of these programs has been a coopera-

tive effort between Federal and State governments.

Diseases and pests that have been eradicated here

include bovine pleuropneumonia, hog cholera, and

screwworm. Eradication of bovine tuberculosis,

bovine brucellosis, swine pseudorabies, swine brucel-

losis, SVC, and ISA is anticipated in the near future.

When disease eradication is not possible, Veterinary

Services' certification and control personnel work

together with agriculture industries to develop health-

certification programs to control disease dissemina-

tion. An example of this collaborative effort is the

National Poultry Improvement Plan.

Veterinary Services' Center for Veterinary Biologies

(CVB) regulates biologies produced in, imported into,

transported through, or exported from the United

States. The regulatory process is designed to ensure

that all biologies under APHIS' jurisdiction are pure,

safe, potent, and efficacious, and that they are not

worthless, contaminated, dangerous, or harmful. The

Center licenses and inspects biologies production

facilities and licenses and tests biologies that are

produced in those licensed facilities.

Veterinary Services maintains laboratories that provide

diagnostic support to animal agriculture. The National

Veterinary Services Laboratories (NVSL), headquar-

tered in Ames, IA, serve as a national reference center

for animal diseases and provide assistance to local

diagnostic laboratories throughout the United States.

The NVSL lab in Iowa focuses on diseases known to

exist within the United States. The NVSL also main-

tain a diagnostic laboratory at the Agricultural Re-

search Service's Plum Island Animal Disease Center in

Greenport, NY, which provides similar services but

focuses on diseases not known to exist within the

United States. The New York laboratory is used when

an outbreak of a foreign animal disease is suspected.

Cleaning and disinfecting a netpen that has held

salmon with infectious salmon anemia (ISA)

involves using infrared temperature readers to be

sure the cages themselves are sanitary. (APHIS
photo by Stephen Ellis.)

After the cage has been cleaned and left fallow

for several months, new salmon smolt are

introduced. (APHIS photo by Stephen Ellis.)

To control ISA in the Gulf of Maine, routine

surveillance is undertaken more than once a

month. Fish are randomly taken, put into ice

chests, and then shipped to a local laboratory for

cell culture and reverse-transcriptase-polymerase

chain reaction tests for the presence of ISA virus.



Controlling spring viremia of carp (SVC), an

exotic disease that could decimate the U.S.

ornamental fish industries, became a priority for

APHIS-Veterinary Services in 2002. When a

pond is known to contain SVC-infected fish, the

fish are removed from the pond by seining.

(All photos on this page were taken by APHIS
employee Don Rush.)

Euthanizing infected fish is humanely

accomplished using carbon dioxide in the

controlled environment of this live-haul truck.

Disposing of infected fish involves digging a

burial pit and distributing hydrated lime in it to

speed decomposition in an environmentally safe

way and keep predators away.

Another service provided by the NVSL is certification

and approval of non-Federal laboratories to perform

specified diagnostic tests (e.g., for pseudorabies,

bluetongue, and brucellosis). NVSL personnel evaluate

laboratory facilities, procedures, and personnel and, for

some diseases, conduct tests to verify the accuracy of

other laboratories' results.

NVSL personnel do not provide routine diagnostic

services to producers. Producers are encouraged to use

local, State, or private laboratories when such services

are required.

In all 50 States, Veterinary Services maintains a field

staff of veterinarians and technicians trained in disease

surveillance and epidemiology. This staff is available

to assist livestock producers and local veterinarians

who have problems with exotic diseases or animal

health regulatory issues. Six new APHIS positions

have been established to support the aquaculture

industry: a program veterinarian, an epidemiologist,

Once the fish and remaining water have been

removed from a pond, field crews spread a layer

of lime slurry with a pH of 12 evenly over the

bottom of the pond. The slurry effectively

destroys the virus that causes SVC. Technicians

immediately check the pH to be sure it is

maintained at 12. Fresh water and new fish can

be introduced after disinfection and fallowing.



and a fish biologist working on ISA; a program

veterinarian working on SVC; an aquaculture epidemi-

ologist servicing the Florida tropical fish industry; and

a fish biologist at the national center for animal health

programs.

Veterinary Services has a strong customer orientation

and develops most of its regulatory services in close

communication with, and with the support of, the

regulated industry.

Services to Aquaculture

In addition to the activities described previously,

Veterinary Services also provides the following

services to the aquaculture industry:

National Aquaculture Program—APHIS has a

national aquaculture program with two major

components, the National Animal Health Reporting

System (NAHRS) and the National Aquatic Animal

Health Certification and Inspection Program

(NAAHCIP).

APHIS coordinates NAHRS as an indicator of our

Nation's animal health status. NAHRS is a reporting

system that provides routine animal disease

monitoring for Office International des Epizooties

(OIE)-listed diseases and may or may not include

active surveillance for some diseases. It is a passive

system for reporting information on recognized

presence of diseases within each State utilizing a

variety of information sources. State Veterinarians

report any positive diagnosis of an OIE-listed disease

in their State to APHIS, which in turn reports to the

OIE. Veterinary Services memorandum 567.6 explains

the procedures for laboratory reporting of OIE-listed

aquatic diseases.

NAAHCIP is comprised of an aquatic animal health

certification and farm inspection component and an

established procedure for approving laboratories for

international export. Aquatic animal health certificates

are endorsed by the APHIS Area Veterinarian-in-

Charge for that State, provided that samples are taken

by a USDA-accredited veterinarian and the testing is

conducted by an APHIS-approved laboratory.

Health Certification for Export—On request from

exporters, Veterinary Services can certify the health

status of any aquaculture animal or animal product

intended for export. This service is similar to that

provided for producers of traditional agricultural

animals. This certification service is available nation-
j

wide, with the greatest demand for the service coming

from salmonid egg producers in the Northwestern

States. Demand for health certification service from

all segments of the aquaculture industry is expected to

increase. In August 1997, Veterinary Services issued a

formal memorandum (VS Memo 567.1) detailing

procedures to be followed for providing health certifi-

cation services for the export of aquaculture animals

and products.

APHIS provides aquaculture farm inspections

for facilities wishing to participate in the

voluntary certification program.



Fish seined from this raceway will be sent to an

APHIS-approved lab for diagnosis of disease

prior to exportation.

Laboratory Certification for Export—Veterinary

Services certifies laboratories to perform specified

diagnostic tests for aquatic livestock intended for

export. This service is provided in response to re-

quests from importing countries that diagnostic tests

be performed by USDA-approved laboratories and is

comparable to services provided to laboratories that

perform diagnostic tests for traditional agricultural

livestock species. As of November 2003, Veterinary

Services had certified 13 laboratories, with more

certifications pending, to perform specific diagnostic

tests for aquatic animal diseases. Veterinary Services

memorandum 567.2 explains the procedures for USDA
approval of aquatic animal-health laboratories.

Negotiation of Zoosanitary Regulations—Veterinary

Services' NCIE, with assistance from International

Services, negotiates with foreign countries to ensure

that zoosanitary regulations for aquatic livestock and

aquatic animal products are based on valid science and

risk assessment. For example, Veterinary Services

successfully completed negotiations with the govern-

ments of Japan and Chile about each country's pro-

posed zoosanitary import regulations for live salmonid

eggs. Producers of aquatic animals who are denied

access to foreign markets because of unjustifiable

zoosanitary regulations should contact Veterinary

Services for assistance. The service is comparable to

existing services for traditional agricultural animal

species.

Regulation of Biologies—Veterinary Services' CVB,

also headquartered in Ames, IA, regulates the produc-

tion and sale of vaccines, diagnostic test kits, and other

veterinary biological products for use in all species of

aquatic animals. Regulation of vaccines and biologies

for use with aquatic animal species is identical to that

for approval of these products in traditional agricul-

tural species. As of December 2002, CVB had li-

censed 4 U.S.-based manufacturers who produce 16

licensed products for use in aquatic livestock. (Includ-

ing manufacturers based outside the United States, the

numbers are 6 and 34, respectively.) Veterinary

Services memorandum 800.50 outlines license require-

ments for submission of materials in support of

licensure by the Center for Veterinary Biologies.



Representation on the OLE—The sanitary/

phytosanitary (SPS) provisions of the General Agree-

ment on Tariffs and Trade designate OIE as the

primary organization for setting international SPS

standards and for resolving SPS disputes between

countries, including those that involve trade in aquatic

livestock and products. As a member of OIE, the

United States is entitled to participate in OIE's general

assembly and to vote on all issues that come before the

assembly. APHIS' Associate Administrator represents

the United States, and thus also the interests of the

U.S. aquaculture industry, on the OIE.

Proposed National Aquatic Animal Health Plan

(NAAHP)

A National Aquatic Animal Health Plan (NAAHP) is

being developed as a cooperative effort among

USDA-APHIS Veterinary Services, the U.S. Depart-

ment of Commerce's National Marine Fisheries

Service, and the U.S. Department of the Interior's U.S.

Fish and Wildlife Service under the auspices of the

National Aquatic Animal Health Task Force's Joint

Subcommittee on Aquaculture. The objectives of the

national plan are to (1) improve the health and produc-

tivity of cultured aquatic livestock; (2) facilitate safe

interstate and international commerce; (3) ensure

availability of diagnostic, inspection, and certification

services; (4) protect cultured and wild aquatic animals

from foreign diseases; and (5) define the roles and

responsibilities of private industry and government in

aquatic health management. The first three chapters of

the NAAHP have been drafted. Working groups

consisting of Federal, State, and Tribal representatives

as well as academics, researchers, and industry stake-

holders are being formed to develop additional compo-

nents of the NAAHP.

Indemnity and Control Programs

The emergency declaration process has been invoked

for two aquatic livestock viral diseases, ISA and SVC.

The declaration of emergency was issued during

outbreaks of these two aquatic diseases in light of the

enormous impact they could have on the salmonid and

common carp (ornamental, foodfish, and wild popula-

tions) industries, respectively. Emergency declaration

is an aggressive action aimed at controlling and

eradicating foreign animal diseases in the United

States. With emergency declaration, APHIS may

address threats to U.S. livestock by the appropriation

of indemnity funds and establish control and eradica-

tion programs. Funds are available for indemnity,

program activities, disposal, cleaning and disinfection,

surveillance, epidemiology, diagnostic support, and

procedural training for veterinarians. In addition, to

prevent and protect U.S. aquatic livestock from future

disease outbreaks, APHIS Veterinary Services and

NCIE, in collaboration with State veterinarians and

producers, develop import restrictions for interstate

and international movement of animals.

ISA—An emergency declaration for ISA was an-

nounced in December 2001 following a confirmed

outbreak in farmed salmon in the Cobscook Bay area

of Maine. ISA is a viral disease caused by an

orthomyxovirus. Clinical signs of disease and mortal-

ity related to ISA have been observed in both wild and

farmed Atlantic salmon, but other fish (e.g., sea-run

brown trout, rainbow trout, and herring) may act as

carriers or reservoirs of the virus. Although ISA was

not listed as an OIE reportable disease at the time of

the emergency declaration, the interim rule established

following the emergency declaration amended the

definition of "disease" to include ISA among the other

listed foreign animal diseases for the United States

(section 53.1 of title 9, Code of Federal Regulations

[CFR]).



Program standards have also been implemented as a

result of the ISA emergency declaration. These

standards establish recommended procedures for the

control and eradication of ISA from farm-raised

salmon. The ISA program has seven mandatory

components: surveillance, testing, disease reporting,

disease control (biosecurity), quarantine, depopulation,

and indemnity. Compliance is achieved through the

collaborative efforts of the salmonid industry, accred-

ited veterinarians, approved laboratory personnel, and

Federal officials.

SVC—SVC is an OIE-listed disease. Emergency

declaration for SVC was announced in March 2003

following a confirmed outbreak in koi carp in a

commercial koi carp and goldfish breeding farm in the

Southeastern United States. SVC is a contagious and

potentially lethal viral disease caused by Rhabdovirus

carpio. This virus causes high rates of mortality in

common carp but may also cause disease in other

cyprinid species. Following the SVC emergency

declaration, indemnity funds were made available, and

programs are being established for monitoring and

surveillance in an effort to control and eradicate this

reportable foreign animal disease.

Regulation of Imported Livestock and Products To

Prevent Importation of Foreign Animal Diseases

The NCIE regulates the importation of organisms

intended for use in aquatic animal vaccines, and the

CVB regulates the importation of aquatic vaccines in

final form. NCIE also has the authority to regulate the

importation of aquatic animals or products (other than

vaccine-related products) to prevent the introduction

of foreign aquatic animal diseases. Currently, Veteri-

nary Services and the NCIE are developing, in agree-

ment with the industries, importation restrictions

related to ISA and SVC. In addition, the U.S. Fish and

Wildlife Service regulates the importation of live

salmonids for compliance with the Lacey Act (CFR,

Title 50). Two agencies, the Food and Drug Adminis-

tration and the National Marine Fisheries Service,

regulate importation of aquatic animals and products

to prevent human disease.

Due, at least in part, to the absence of regulation,

several diseases of aquatic animals have been intro-

duced into the United States in recent years. These

diseases include Taura syndrome virus, white spot

virus, and yellowhead virus (all diseases of shrimp)

and a piscirickettsia of tilapia, which was introduced

into Hawaii.

Both the aquaculture industries and Federal regulators

recognize the need for import restrictions to prevent

further introduction of foreign animal diseases.

Veterinary Services will continue to develop import

protocols for aquatic animals and products in coopera-

tion with the U.S. Fish and Wildlife Service and the

National Oceanic and Atmospheric Administration's

National Marine Fisheries Service.

Diagnostic Laboratory Services

NVSL are recognized as the national reference center

for traditional livestock diseases and are working

toward recognition as a reference center for aquatic

animal diseases. Currently, NVSL can identify

bacterial pathogens affecting aquatic animals as well

as conduct confirmatory tests for ISA and SVC.

NVSL personnel have developed plans for an aquatic

biosafety laboratory to enable research with aquatic

foreign animal disease agents, and currently there is

one microbiologist specializing in aquatic

pathobiology on staff.



Wildlife Services

Services to Traditional Agriculture

Wildlife Services is the APHIS program with responsi-

bility for managing conflicts between humans and

wildlife. The mission of Wildlife Services is

. . .to provide Federal leadership in managing

problems caused by wildlife. Wildlife is an

important public resource valued by the

American people. By its very nature,

however, wildlife is a dynamic and mobile

resource that can damage agricultural, natural,

and industrial resources and threaten public

health and safety. Wildlife Services carries out

the Federal responsibility for helping to

solve problems that occur when human

activity and wildlife are in conflict with one

another.

Wildlife Services has statutory authority to

• Conduct activities and enter into cooperative

agreements with States, local jurisdictions, public

and private agencies, individuals, organizations,

and institutions to manage mammals, birds, fish,

and reptiles causing damage, including those that

are reservoirs for zoonotic diseases; and

• Conduct research to determine the best

biologically, environmentally, and socially sound

methods to be used to reduce damage caused by

wildlife.

Under the authorities cited above, Wildlife Services

strives to develop and use the most effective wildlife

damage-management strategies to solve problems that

occur when humans and wildlife come into conflict.

Wildlife Services' goal is to reduce damage caused by

wildlife to the lowest possible levels while at the same

time ensuring the continued viability of affected

wildlife populations.

10

Understanding the biology of the American

white pelican will help scientists at Wildlife

Services' National Wildlife Research Center

devise better control methods to lessen the

damage this bird causes to aquaculture stocks in

the Southeast.

America's landscape is changing. Suburban and

exurban development is spreading more and more into

traditional wildlife habitats, and adaptable wildlife

species are extending into suburban and even urban

environments, where their populations are signifi-

cantly increasing. The result is more conflicts between

wildlife and humans. Wildlife Services provides

biologically sound, effective, and socially acceptable

solutions.

When formulating management strategies, Wildlife

Services considers the protected or endangered status

of wildlife species, environmental impacts, cost

effectiveness of management methods, and social and

legal concerns. Although strategies may include lethal

as well as a variety of nonlethal techniques, nonlethal

methods are given first consideration.

Wildlife Services' programs and activities conform to

all Federal, State, and local laws and regulations and

are designed and conducted to safeguard agriculture,

natural resources, wildlife populations, public health

and safety, and property.



Wildlife Services' activities include managing

• Wildlife depredation of crops and livestock;

• Wildlife damage to natural resources and property;

• Wildlife threats to endangered and threatened

species;

• Wildlife hazards to aircraft; and

• Threats to human and animal health from

wildlife-borne diseases, such as rabies, Lyme

disease, plague, West Nile virus, chronic wasting

disease, bovine tuberculosis, and exotic Newcastle

disease.

Wildlife Services' National Wildlife Research Center

(NWRC), headquartered in Fort Collins, CO, is

responsible for developing methods to prevent and

manage wildlife damage. NWRC is the only research

facility in the world devoted exclusively to the study

of wildlife damage management. NWRC's research

activities emphasize socially acceptable methods that

effectively and economically reduce or prevent

wildlife damage and minimize risks to the environ-

ment. In fiscal year 2004, 75 percent of the research

budget was dedicated to studying nonlethal control

methods. Specific activities include

• Assessing damage and other problems caused by

wildlife;

• Investigating the biology and behavior of problem

wildlife populations;

• Evaluating the impact of wildlife management

practices on target species, nontarget species, and

the environment;

• Developing and improving technology to reduce

problems caused by wildlife;

• Supporting registration of chemicals and drugs

used to manage wildlife damage; and

• Transferring scientific and technical information.
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Attaching radio telemetry equipment to double-

crested cormorants provides data on their flight

patterns and roosting behavior.
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One double-crested cormorant on a catfish pond

is no big deal. But a flock of American white

pelicans as big as this one presents a major

threat to the profitability of U.S. aquaculture.
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Services to Aquaculture

Migratory, piscivorous birds exploit commercial

aquaculture as an easily available food source. Cor-

morants, herons, pelicans, egrets, gulls, and other

species have readily adapted to life on modern com-

mercial aquaculture farms. Aquaculture facilities

report losses due to birds in excess of $2.8 million

annually and spend an average of $7,400/farm to

disperse birds.

Wildlife Services provides a variety of services to

prevent or manage predation by fish-eating migratory

birds. Most of the program's aquaculture services are

conducted on private lands in response to specific

requests. Wildlife Services' biologists conduct onsite

evaluations to assess damage and to identify which

bird species are causing problems. Program specialists

then offer technical assistance to producers, including

information about effective frightening and exclusion-

ary techniques. Wildlife Services encourages the use

of netting, wire grids, and fencing to provide long-

term protection where applicable. Noise-making

devices, which include propane cannons and pyrotech-

nics, and visual deterrents, including lasers, are also

routinely recommended. If exclusionary and scaring

techniques fail to reduce losses, Wildlife Services

personnel may recommend the use of lethal methods

to supplement attempts to disperse depredating birds.

Wildlife Services also assists aquaculture producers in

applying for depredation permits from the U.S. Fish

and Wildlife Service.

In high-intensity aquaculture areas, like the Missis-

sippi River alluvial valley and gulf coast, Wildlife

Services has field personnel specifically responsible

for assisting aquaculture producers with bird depreda-

tion. Wildlife Services has also collaborated with the

U.S. Fish and Wildlife Service to simplify and enhance

the depredation permit program. Working in coopera-

This outdoor research facility in Starkville, MS,
allows scientists to simulate the habitat at an

aquaculture pond and observe depredation by

migratory birds like pelicans and cormorants.

Video recorders operating 24 hours a day

capture all incidents of bird depredation in the

cage. From these data, investigators draw

conclusions about bird-fish interactions in the

wild and at aquaculture facilities.

tion with the Fish and Wildlife Service's staff from the

Office of Migratory Bird Management, Wildlife

Services has assisted in the development of a cormo-

rant depredation order. This order simplifies the

permit process by eliminating the need to apply for

and receive a permit before implementing a cormorant

damage-control action on production facilities.

Specific Wildlife Services aquaculture activities

include

• Coordinating a cooperative cormorant roost-

dispersal program in which Wildlife Services

personnel conduct surveys to identify roost sites,

which are then dispersed by Wildlife Services

personnel and cooperators;

• Providing onsite technical assistance;

• Developing damage-management plans for

individual facilities;

• Assisting aquaculture facilities in obtaining

depredation permits;

• Managing mammal damage to dikes and levees;

and

• Implementing research.

12



Research To Reduce Bird Depredation

NWRC established a research station in Starkville,

MS, in 1988 to develop more effective methods for

reducing depredations by birds at aquaculture farms.

Studies conducted by scientists at the Mississippi field

station, in conjunction with NWRC scientists in other

States, have been critical to clarifying the impact of

piscivorous birds on the production of commercially

raised fish and to forming a foundation for developing

effective damage-management strategies.

cormorant management programs. These surveys

demonstrated that populations increased while cormo-

rant use of aquaculture facilities decreased in response

to management techniques, including roost dispersal.

NWRC scientists followed these analyses with

detailed studies to determine movement patterns and

learn more about the population ecology of these and

other birds that harm aquaculture production.

Biology and Impacts—

NWRC initiated a project to determine the economic

impact of fish-eating birds and develop strategies for

managing bird predation at aquaculture facilities in the

Southeastern United States. This project has four

objectives:

(1) Determine population trends of double-crested

cormorants, delineate large-scale movements, con-

struct models that describe their population dynamics,

and predict the effects of various cormorant manage-

ment strategies.

(2) Determine the biology and impact of fish-eating

birds on the catfish, baitfish, and crawfish industries.

(3) Develop nonlethal methods for reducing cormo-

rant and other bird damage to aquaculture.

(4) Determine the potential for piscivorous birds to

serve as vectors for fish diseases and parasites.

Cormorant Population Dynamics—The first objec-

tive of this research project—increased understanding

of cormorant population trends, distribution, and

movements—could be incorporated into a flyway-

management plan for reducing cormorant damage to

southern aquaculture. Analysis of cormorant popula-

tion trends demonstrated that their populations in the

delta region of Mississippi have increased by more

than 200 percent since 1990. Population monitoring

by NWRC and Wildlife Services operational biologists

has been crucial for understanding the effectiveness of

Double-Crested Cormorants—The project also seeks

to develop a more definitive assessment of the eco-

nomic and production impacts of various bird species

on southern aquaculture for developing cost-effective

management strategies. In controlled foraging to

assess the impacts of cormorants on gross catfish

production, cormorants consumed 7-9 catfish per bird

per day. In an experimental setting, this consumption

resulted in a 30-percent reduction in fish abundance

and a 23-percent loss in biomass. These studies

allowed scientists to estimate that the annual impact to

the aquaculture industry in the delta region of Missis-

sippi was nearly $5 million in replacement cost. A
field study to determine the distribution and abundance

of cormorants on catfish ponds in the delta found that

cormorants foraged daily on an average of 25 percent

of facilities at any given time from February to April

2001. Initial data indicate that cormorant use may be

as high as 25 percent. Cormorants were present on at

least some facilities during the entire 7-month sam-

pling period, and cormorant use-days in general were

greater than previously expected.

American White Pelicans—A recent analysis revealed

that diets of American white pelicans using catfish

ponds in northwestern Mississippi consisted of

99.6 percent catfish. The average length of catfish

recovered from these pelicans' stomachs was 10 inches

(26 cm), but catfish up to 25 inches (63 cm) were also
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found in these birds. A controlled foraging experiment

was recently completed to determine the number of

catfish consumed by American white pelicans in

captivity. Daytime videography and nocturnal obser-

vations revealed that pelicans actively forage during

day and night hours. By feeding on aquaculture

facilities, pelicans spend less time foraging (4 percent

v. 28 percent) than in natural habitats. These results

have implications for body condition, reproduction,

and survival of these birds.

Wading Birds—A study on the preference of great

egrets for various length-classes of catfish found that

captive egrets prefer small catfish (< 7.7 inches, or

18 cm). The time associated with handling catfish

prior to their ingestion was directly related to the

length of catfish ingested yet inversely related to the

number of catfish eaten from each of three size-classes

(ranging from 3 to 10 inches, 7.5 to 25 cm). The

implications are that these birds have greater impacts

on smaller fish, and harassment efforts should be

directed accordingly. NWRC biologists also found

that great blue herons had the greatest impacts on

catfish that were near the surface of the water and that

heron abundance was greatest in the early fall

(September-October). Under normal circumstances,

the herons fed primarily on diseased fish. However,

healthy fish were vulnerable at feeding times when

they were near the surface.

Evaluation of Management Techniques—The

NWRC project also seeks to develop new, nonlethal

tools to use in an integrated approach to reducing

cormorant and other bird damage to southern aquacul-

ture. Studies on the behavioral effects of roost harass-

ment demonstrated that this management strategy may

reduce cormorant impacts to aquaculture caused by

reducing the number that roost near aquaculture

facilities and feed near roosts. Two studies were

conducted to assess the effects of roost dispersal on

cormorant movements, in western Mississippi and in

eastern Mississippi-western Alabama. Of cormorants

located more than once in a night roost, only

1 1 percent that were harassed returned to the same

roost within 48 hours, versus the return of 81 percent

of cormorants to a previously unharassed night roost in

western Mississippi. Field trials demonstrated that the

lasers were just as effective as pyrotechnics for

dispersing cormorants and without the noise of these

techniques. These results will power a novel nonlethal

approach to roost dispersals that will not affect nontar-

get species (e.g., waterfowl), unlike other noise-

making techniques, such as pyrotechnics. In 2000, a

study was published demonstrating that lethal and

nonlethal roost-harassment techniques were equally

effective in dispersing cormorant night roosts.

Disease Transmission by Birds—In an effort to

develop a better understanding of the role of piscivo-

rous birds in southern aquaculture disease epidemiol-

ogy, NWRC scientists initiated studies to determine

the potential for piscivorous birds to serve as vectors

for fish diseases and parasites. NWRC researchers

recently found that the incidence of great blue heron

foraging at southeastern catfish farms is predominant

in diseased ponds and immediately following fish

feeding. Because herons are visual foragers, condi-

tions that bring fish to the surface (e.g., disease, fish

feeding) increase heron predation. Most of the fish

taken from heron stomachs were diseased or termi-

nally ill when herons were collected from aggregations

of six or more birds. But when herons were collected

during catfish feeding, most of the consumed fish

proved to have been healthy.

NWRC scientists collaborated with parasitologists

from the University of Southern Mississippi and

Mississippi State University to determine the exact

species of trematode involved in recent catfish infec-

tions in the mid-South and to determine which fish-
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eating birds can serve as hosts for this infectious

parasite. Although American white pelicans, double-

crested cormorants, great blue herons, and great egrets

were artificially infected with larval stages of trema-

todes collected from infected catfish, adult specimens

of this parasite were found only in pelicans. Morphol-

ogy of whole specimens, selections of the specimens,

and molecular analyses of the DNA are being used to

identify the trematode species.

Services to Traditional Agriculture Not Currently

Provided to Aquaculture

Wildlife Services' enabling statutes allow it to provide

a full range of services to commercial aquaculture, and

it is currently providing these services.
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Plant Protection and Quarantine

Services to Traditional Agriculture

Plant Protection and Quarantine is the program within

APHIS that is responsible for safeguarding plant

health. Its mission statement indicates that Plant

Protection and Quarantine

safeguards agriculture and natural resources

from the risks associated with the entry,

establishment, or spread of animal and plant

pests and noxious weeds. Fulfillment of its

safeguarding role ensures an abundant, high-

quality, and varied food supply; strengthens

the marketability of U.S. agriculture in domes-

tic and international commerce; and

contributes to the preservation of the global

environment.

Plant Protection and Quarantine has statutory authority

to

• Control or eradicate noxious weeds by regulating

the interstate movement of plants and plant

products and by supporting integrated pest

management programs and survey activities; and

• Issue phytosanitary certificates to assist in

exportation of U.S. plants and plant products.

These certificates, required by many foreign

governments for many plant products, declare that

an article has been inspected and is apparently free

from plant pests and diseases, and may contain

additional declarations.

Under the authorities cited above, Plant Protection and

Quarantine maintains a number of foreign and domes-

tic quarantines and has a wide variety of specific

programs to protect domestic agriculture. Most of the

functions related to domestic and emergency programs

and survey have recently been moved to a new unit

within Plant Protection and Quarantine named Pest

Detection and Management Programs.

• Regulate the importation and interstate movement

of plants and plant products (including fruits and.

vegetables, nursery stock, and other plants or plant

parts) for the purpose of preventing the introduction

and establishment of plant pests, plant diseases, and

noxious weeds (regulated pests);

• Inspect persons, articles, and means of conveyance

moving into the United States or interstate to

determine whether they carry prohibited regulated

pests. [Many of the inspection functions at U.S.

ports and borders have been moved to the new

Department of Homeland Security. Plant

Protection and Quarantine continues to provide

support for these functions and staff the inspection

stations not directly related to a port, however.]

• Cooperate with States to control or eradicate

regulated pests by regulating the inter- and

intrastate movement of plants and plant products;

Azolla pinnata has been detected in aquatic

nurseries in the United States, where it covers the

surface of ponds and shades other organisms.

APHIS is working to keep this exotic pest from

escaping into the wild here or into aquaculture

production facilities.
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Plant Protection and Quarantine frequently cooperates

with the governments of affected States to control or

eradicate introduced plant pests. The program also

processes frequent requests from foreign governments

and importers to change its regulations to allow the

importation of additional plant products. When Plant

Protection and Quarantine determines that an article

may be safely imported (i.e., without introducing

dangerous plant pests), or it may be safely imported

under specified procedures for inspection, treatment,

or other requirements, the program revises its import

regulations accordingly.

With assistance from APHIS-International Services,

Plant Protection and Quarantine also negotiates

phytosanitary regulations with foreign trading part-

ners. The goal, as with Veterinary Services, is to

ensure that U.S. agricultural products are not denied

access to foreign markets and that import regulations

are science based and not excessively restrictive.

Within Plant Protection and Quarantine, the

Phytosanitary Issues Management Team manages

agency phytosanitary issues and international negotia-

tions, while the Operational Support staff analyzes

requests to issue import permits.

Plant Protection and Quarantine also contains the

Center for Plant Health Science and Technology,

established to provide expertise in scientific and

technical elements of plant protection programs and

systems. Part of the Center is the National Biocontrol

Institute, which promotes, facilitates, and provides

leadership for biological control.

Exotic aquatic weeds like giant salvinia (top) and

hydrilla (bottom) have infested ponds and

waterways, forming thick mats that obstruct

water flow and irrigation and impede navigation.

Both of these species can be managed with

chemical or biological controls.
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Services to Aquaculture

PPQ currently provides the following services to the

aquaculture industry:

• Regulation of importation of aquatic Federal

Noxious Weeds. Under the Plant Protection Act of

2000, Plant Protection and Quarantine regulates

importation of both aquatic and terrestrial noxious

weeds. Regulated plants include mosquito fern

(Azolla pinnata R. Brown), rooted water hyacinth

(Eichhornia azurea [Swartz] Kunth), hydrilla

(Hydrilla verticillata [Linnaeus f.] Royle),

Miramar weed (Hygrophilia polyspermy T.

Anderson), Chinese water spinach (Ipomoea

aquatica Forsskal), African oxygen weed

(Lagarosiphon major [Ridley] Moss), ambulia

(Limnophila sessiliflora [Vahl] Blume),

Monochoria spp. (M. hastata [L.] Solms-Laubach,

M. vaginalis [Burman f.] C. Presl), arrowhead

(Sagittaria sagittifolia L.), giant salvinia (Salvinia

auriculata Aublet, S. biloba Raddi, S. herzogii de

las Sota), kariba weed (S. molesta D. S. Mitchell),

exotic bur reed (Sparganium erectum L.), and

water aloe (Ottelia alismoides L.). A saltwater

species—the Mediterranean clone of Caulerpa

taxifolia—is also regulated.

• Inspection of imported aquatic plants for

contamination by prohibited insects, diseases,

snails, or plants.

• Inspection and certification of shipments of

aquatic plants intended for export in accordance

with the phytosanitary requirements of importing

countries.

Services to Traditional Agriculture Not Currently

Provided to Aquaculture

Plant Protection and Quarantine's enabling statutes

allow it to provide a full range of its services to

commercial aquaculture. However, because the

commercial aquaculture industry focused almost

entirely on animal production, the industry's current

requests for services from Plant Protection and Quar-

antine have been minimal. This program receives no

funding from APHIS' aquaculture budget line item.
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Biotechnology Regulatory Services Contacts Within APHIS

USDA has created a new APHIS unit called Biotech-

nology Regulatory Services to focus on USDA's key

role in regulating biotechnology. APHIS reassigned

personnel to this new unit in August 2002. Previously,

APHIS' biotechnology programs were divided be-

tween the agency's Plant Protection and Quarantine,

Veterinary Services, and Policy and Program Develop-

ment units.

For more information about APHIS' aquatic animal

health program, contact

Jill Rolland, D. Sc.

APHIS, Veterinary Services

Jill.B .Rolland@ aphis.usda.gov

Phone: (301)734-7727

Fax: (301) 734-7964

Biotechnology Regulatory Services focuses on regula-

tion of biotechnology, risk assessments, and permit-

ting. The unit also works with foreign governments to

help create compatible biotechnology standards and

will follow industrial trends and forecast scientific

advancement to ensure that the regulatory framework

stays attuned to advances in this fast-paced technol-

ogy.

Alton Dunaway

APHIS, Wildlife Services

Alton.Dunaway@ aphis.usda.gov

Phone: (301)734-6014

Fax: (301)734-5157

Al Tasker, Ph.D.

APHIS, Plant Protection and Quarantine

Alan.V.Tasker@ aphis.usda.gov

Phone: (301)734-5708

Fax: (301)734-8584

On the World Wide Web, APHIS' aquaculture home

page is at <http://www.aphis.usda.gov/vs/aqua. You

can also find aquaculture-related information else-

where on the agency's Web site by using the "Search"

button on the APHIS home page: <http://

www.aphis.usda.gov>.
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